DOCUMENT RESUME 



ED 068 711 



VT 017 252 



TITLE 

INSTITUTION 
REPORT NO 
PUB DATE 
NOTE 

AVAILABLE FROM 



Railroad Technology and Manpower in the 1970's. 

Bureau of Labor Statistics (DOL) , Washington, D. C. 

BLS-Bull-1717 

72 

93p. 

Superintendent of Documents, U.S. Government Printing 
Office, Washington, D. C. 20402 (Cat No. 12.3; 1717, 
$ 1 . 00 ) 



EDRS PRICE 
DESCRIPTORS 



IDENTIFIERS 



MF-S0.65 HC-S3.29 

Adjustment Problems; Employment Level; Employment 
Projections; ♦Employment Trends; Government 
Publications; Industrial Relations; ♦Industrial 
Technology; Manpower Development; ^Manpower 
Utilization; Participant Characteristics; 
Productivity; *Rail Transportation; Tables (Data) ; 
♦Technological Advancement; Vocational Adjustment 
Manpower Development and Training Act 



ABSTRACT 

This government bulletin examines changes in 
technology in the railroad industry, projects their impact on 
productivity, employment, and occupational requirements, and 
discusses methods of vocational adjustment. As one of a series of 
reports required by the Manpower Development and Training Act, the 
study was based on discussions with company,, union, and government 
officials and with railroad equipment manufacturers, in addition to a 
literature review and other information sources. Numerous tables and 
charts present the data. Modernization of the railroads in the 1970's 
will include computerization, use of diesel locomotives, and further 
mechanization. Railroad passenger traffic declined, while freight 
traffic rose sharply from 1961 through 1969. Output per man-hour has 
increased 6 percent annually over the last decade, and other 
productivity measures have shown gains. Although employment levels 
have declined, opportunities for women, minority groups, 
professionals, and specialized manpower remain good. Resolution of 
worker adjustment problems stemming from technological and related 
changes may continue to be a key factor in the future development of 
the railroad industry. (AG) 
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Preface 

This bulletin describes changes in technology in the Railroad Industry, one of 
the major industries of the economy, projects their impact on productivity, em- 
ployment, and occupational requirements, and discusses methods of adjustment. 
It is one of a series of reports designed to help meet the requirement of the Man- 
power Development and Training Act that the Secretary of Labor "evaluate the 
impact of and benefits and problems created by automation, technological prog- 
ress and other ch’anges in the structure of production and demand on the use of 
the Nation’s human resources; establish techniques and methods of detecting in 
advance the potential impact of such developments; . . 

The study was based on discussions with company, union, and government 
officials and with railroad equipment manufacturers. It was based also on attend- 
ance at conferences and exhibits as well as on information obtained from Bureau 
sources and others in government, and on trade and technical publications. The 
Bureau of Labor Statistics is deeply grateful to many individuals who furnished 
valuable information and reviewed and commented on the draft of this report. 
Special acknowledgement for photographs is due the Association of American 
Railroads, Reading Lines, Western Maryland Railway, Louisville and Nashville 
Railroad, Santa Fe Railway, Norfolk and Western Railway, Seaboard Coastline 
Railroad Company, Illinois Central Railroad Company and Railway Age. 

This bulletin was prepared by Richard Johnson under the supervision of 
Morton Levine. Mable Elliott prepared the material on communications and 
assisted in the research and the preparation of statistical material for many parts 
of the report. The chapter on worker adjustment is based on research materials 
collected by Audrey Freedman and Kenneth Levin. The study was made in the 
Office of Productivity and Technology under the general direction of John J. 
Macut, Chief of the Division of Technological Studies. 



fr- 




ill 



3 



CONTENTS 



Summary and Highlights 



Page 

1 



Chapter I. The Changing Railroad Industry 5 

Definition of the industry 5 

The railroad industry — a coordinated system 5 

Relationship to other industries 6 

Changing competitive position of the railroads 6 

Freight traffic 7 

Passenger traffic 7 

Changing structure of the industry 8 

Marketing and managerial changes 8 

Investment and modernization 9 

Research and development 11 



Chapter II. Technological Change in the 1960’s and 1970’s 13 

Background 13 

Motive power developments 13 

Freight car improvements 18 

Shop facilities: relocation and improvements 23 

Piggyback traffic and unit trains 24 

Automatic classification yards 25 

Computers 27 

Signaling and communication improvements 30 

Detection devices , 31 

Microwave 3 1 

Automatic car identification 32 

Maintenance of way changes 32 

Passenger service 34 



Chapter III. Productivity and Other Measures of Technological Change 35 

Output per man-hour 35 

Capital and output per unit of capital 37 

Output and material inputs 37 

Selected equipment utilization measures .-. 37 



Chapter IV. Employment Trends 

Employment trends _.. 

Employment shifts 

Characteristics of the railroad workforce 

Distribution of employment 

Women employed by railroads 



Employment of Negroes and Spanish-sumamed Americans 



41 

41 

41 

41 

41 

42 
42 
42 



V 



Contents — Continued 



i- 



it 





Page 



Chapter V. Employment Outlook and Impact of Technological Change on Occupational Structure 

Employment outlook — 

Trends in freight traffic 

Trends in passenger traffic - 

Changes in occupational structure, 1957 and 1967 - 

Technology and occupational trends — 

Redieselization 

Improved cars - 

Shop facilities: relocation and improvements 

Unit trains and piggyback traffic 

Automatic classification yards - — 

Computers - 

Centralized traffic control - 

Detectors, microwave and automatic car identification - — 

Maintenance of way innovations - 

Passenger service changes - - — 

Other employment and occupational changes not related to a specific innovation 



45 

45 

45 

45 

46 

46 

47 

48 

49 

50 

51 

52 

53 

54 

56 

57 

58 



Chapter VI. Adjustments to Technological Change, Working Conditions, and Earnings 

Collective baigaining and adjustments to technological change 

Adjustment techniques — - 

Advance notice 

Job security 

Crew size regulation 

Transfer rights - 

Training 

Limitations on subcontracting 

Displacement allowances - 

Severance or dismissal allowances - 

Unemployment benefits 

Retirement 

Earnings and working conditions — 



61 

61 

62 

62 

62 

62 

63 

63 

64 

64 

65 

65 

66 
66 



Tables: 

1. Ton-miles of shipments — means of transport and commodity, 1967 

2. Gross product originated in transportation, by mode, selected years, 1947-69 

3. Percent distribution of total estimated intercity ton-miles of freight, by mode, selected 

years, 1939-69 

4. Distribution of intercity passenger traffic in the United States, by mode, selected years, 



1949-69 8 

5. Commodities carried: Class I railroads, 1968 9 

6. Percentage distribution of gross capital expenditures of Class I railroads, by category, 

1956-65 - 9 

7. Percentage distribution of age of industrial capacity, spring 1962 and December 1966 10 

8. Research and development related to railroad industry, selected years, 1960-66 1 1 

9. Technological change in railroads, 1957-67 and outlook, 1975-80 14 



VI 



5 



Contents — Continued 





Page 



10. Specialized freight cars, by major class, 1957 and 1967 19 

11. I.C.C. approved piggyback plans, unit terminations, and revenues, first six months, 1968 24 

12. U.S. automatic classification yards 28 

13. The age of operating computers, railroads and other industries, 1965 30 

14. Track miles controlled by block signal and CTC systems, selected years, 1957-68 31 

15. Miscellaneous detectors installed, by year, 1960-67 32 

16. Degree of maintenance of way mechanization, by operation, 1969 33 

17. Output per man-hour (RTU’s): Ratios for “best” railroads in a district and industry aver- 

age, 1956-66 36 

18. Value of road and equipment, number of employees, all U.S. railroads, selected years, 

1 948—67 ; 37 

19. Freight equipment utilization, 1957 and 1968 38 

20. Revenue and nonrevenue ton-miles per ton of capacity, Class 1 railroads, selected years, 

1955-68 39 

21. Class I railroad employment and traffic, selected years, 1947-69 42 

22 . Age distribution of railroad employees, 1957 and 1967 42 

23. Estimated retirements, by occupation, 1967-75 43 

24. Railroad employment of minority groups, 1966 43 

25. Changes in Gass I railroad employment, by major occupational group, 1957-67 46 

26. Occupational categories with greatest employment decreases, 1957-67 47 

27. Employment by innovation group, 1957, 1967, and outlook for 1975 48 

28. Employment and occupational changes related to redieselization, 1957-67 48 

29. Estimated maintenance man-hours for selected diesel locomotive series 49 

30. Employment and occupational changes related to improved cars, 1957-67 49 

31. Employment and occupational changes related to facility relocation and improvements, 

1957-67 50 

32. Employment and occupational changes related to use of automatic classification yards, 

1957-67 5 ! 

33. Employment and occupational changes related to use of computers, 1957-67 52 

34. New railroad job titles associated with use of computers 53 

35. Employment and occupational changes related to centralized traffic control, 1957-67 54 

36. Employment and occupational changes related to detectors, microwave, and automatic car 

identification, 1957-67 54 

37. Employment and occupational changes related to maintenance of way innovations, 1957- 

38. Employment and occupational changes related to passenger service, 1957-67 57 

39. Employment and occupational changes, not related to specific innovations, 1957-67 58 

40. Hours and earnings of workers in manufacturing and Class I railroads. 1947, 1957, and 

1960-68 67 

41. Average straight-time pay, by occupational group, Class I railroads, 1957 and 1967 67 

42. Employee compensation, Class I railroads, 1965 67 

Charts: 

1. Number of locomotive, by type, and percent of total, selected years, 1947-67 18 

2. Car set-outs per million car-miles, 1955-70 22 

3. Piggyback freight carriage, 1955-69 25 



VII 

6 



Contents — Continued 



Page 



4. Railroads: output and output per man-hour, 1947-70 36 

5. Fuel requirements per gross ton-mile in Class I, linchaul railroads, 1948-66 38 

Appendix: "■ 

1-1. Railroads and other transportation new plant and equipment expenditures, 1945-70 69 

1-2. Class I railroads, methods of financing, by year 70 

II— 1. Locomotives in service, by type, 1947-67 71 

II — 2. Piggyback freight carloading of 1 or more trailers, 1955-69 72 

II— 3. Automatic car identification (ACI) applications 72 

III— 1. Alternative productivity forecasting technique 75 

III-2. Methodological note on output per man-hour 75 

III— 3. Railroad transportation-revenue traffic (SIC 401) output per man-hour, unit labor re- 

quirements, and related data, all employees, 1939-70 76 

III — 4. Railroad transportation-revenue traffic (SIC 401) output per man hour, unit labor re- 
quirements, and related data, production workers, 1939-70 77 

III- 5. Leading railroads 78 

III-6. Revenue traffic units per man-hour for railroads and industry, 1965 79 

III-7. Road and equipment, constant dollar value series 79 

III-8. Product and input value in U.S. railroads, 1947-68 80 

III- 9. Methodological note on derivation of total fuel requirements and efficiency 81 

III— 10. Fuel consumed by Class I line-haul railways per gross ton-mile, selected years, 1948-66 82 

IV- 1. Concentrations of railroad employment, 23 leading SMSA’s, March 1957 and March 1967 83 

IV- 2. Changes in composition of SMSA’s, March 1957-67 84 

V — 1 . Railroad unions 85 

Bibliography' 86 



I 

1 



i 

j 

i 







VIII 



7 



Summary and Highlights 




The railroad industry is an excellent example of 
an industry that has undergone technological change 
almost continuously since its inception in the early 
19th century. These changes, as well as railroad 
meigers, consolidations, line and facility abandon- 
ments and passenger train discontinuances, have 
often contributed to increased output per man-hour, 
(productivity) and frequently have had important 
manpower and employment implications. 

This report examines the technological changes 
that are currently affecting the industry and evalu- 
ates their future impact on productivity, manpower 
and labor-management relations. The following sum- 
mary highlights the major elements of the report. 

Technology in the 1970's 

Modernization of the railroads in terms of adop- 
tion of technological advances in equipment, proce- 
dure and plant, advanced management techniques 
and an enterprising approach to the marketing of 
rail services has recently enabled the industry to 
achieve and maintain a relatively stable share of all 
intercity freight traffic. The degree of this trend to- 
ward modernization differs among the various rail- 
roads, influenced to a large degree by the availabil- 
ity of capital. 

During the 1970’s one of the more important 
technological advances in the industry will be the 
widespread use of computers. This change will per- 
mit the continued diffusion of the automatic car 
identification system (ACI), and will allow for im- 
provements in other areas such as recordkeeping. 
Basically the ACI system accounts for the where- 
abouts of cars and their contents by*thc computer. 
ACI will make it easier to establish regional control 
points for keeping inventories of cars owned by sev- 
eral roads. With growing use of computers for train 
operations such as dispatching and scheduling, train 
mileage under centralized traffic control (CTC) will 
probably also continue to increase. The number of 
automatic classification yards with reliance upon 
computer control of retarders for braking and 



switching of cars also is likely to grow. Route mile- 
age of railroad microwave is likely to expand 
greatly because of the growing volume of data, voice 
message traffic, and facsimile transmission. The diffu- 
sion of the more powerful and more maintenance- 
free second generation diesel locomotives will con- 
tinue through the 1970’s; by 1975, these may 
account for two out of every three locomotives, 
compared with one out of every four in 1967. Piggy- 
back transportation may possibly reach 1 V , ?. to 2 mil- 
lion carloadings by 1975, up from about 1.3 million 
in 1 969; the use of unit trains, another form of expe- 
dited freight transportation is expected to grow over 
the same period. Mechanization of maintenance-of- 
way activities will continue to .increase because of 
growing use of multipurpose machinery and up- 
grading of other tools which the work force will use. 

Potential for productivity growth 

For the past 20 years, output per man-hour in 
the railroad industry has increased rapidly, placing it 
among the industries with the highest average in- 
creases in productivity. During the 1947-60 period, 
the average change was 4.3 percent per year. Dur- 
ing the recent 1960-70 period, output per man-hour 
has increased more rapidly than over the 1947-60 
period — averaging 6.0 percent annually. This higher 
rate of increase is expected to continue into the 
early 1970*s. Among the sources of productivity 
growth arc the widespread diffusion of technological 
developments noted earlier. 

In addition, increases in capital efficiency result- 
ing from larger capacity, longer trains, and more 
powerful locomotives, as reflected in various indica- 
tors such as car-miles per car-day and gross ton- 
miles per train mile, also point to continued gains. 
The number of miles a car can travel each day and 
its level of gross-ton-miles per train-mile are ex- 
pected to continue to rise because of the wider dif- 
fusion of more powerful second-generation diesels 
and the increasing use of light weight, specialized 
freight cars. The relatively new practice of using un- 
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manned remote control locomotives in the middle of 
long trains will also contribute to the anticipated 
rise in gross ton-miles per train mile. 

Traffic prospects 

After World War II, freight traffic fluctuated 
around a level which, although nearly double its 
prewar volume, was substantially below wartime 
traffic. However, from 1961 through 1969, the 
amount of freight carried by the railroads rose 
sharply, surpassing previous records established dur- 
ing World War II. Even though this upward trend is 
likely to continue, the railroads may not be able to 
increase their relative share of freight traffic carried, 
which was about 41 percent in 1968 and 1969 after 
having remained at about 43 percent over the 
1961-67 period. 

Long-haul (noncommutcr) railroad passenger 
traffic continued its long-term decline during the 
1960’s. The possibility of reversal of this trend de- 
pends on many factors, including the successful out- 
come of such innovations as the operation of high 
speed corridor trains like the Penn-Central Metro- 
liner and “Amtrak,” The National Railroad Passen- 
ger Corporation now operates most of the country’s 
intercity passenger trains. 

Employment outlook 

Employment in the class I railroad industry had 
dropped to 578,277 workers in 1969, from nearly 
1.4 million persons in 1947, because of new devel- 
opments in technology, competition from other 
modes of transportation, mefgcrs, and consolida- 
tions. Total employment is expected to decline fur- 
ther even if the economy continues to grow at its 
long-term average rate. Nevertheless, an estimated 
235,000 job openings are expected, as a result of 
the number of retirements, between 1967 and 1975. 
However, in spite of declining employment levels, 
the unemployment rate in the industry is lower than 
for the economy as a whole, reflecting, in part, pre- 
vailing worker adjustment provisions found in union- 
management agreements. 

Occupational trends 

Since 1957, the most recent and relevant period 
in terms of occupational change, declines in employ- 



ment have taken place in every major occupational 
group in the industry. However, the proportion of 
total employment represented by specialized and 
high-level manpower has tended to rise. Employ- 
ment in selected professional and clerical occupa- 
tions has been rising because of changes such as the 
introduction of the computer, and new directions in 
management and marketing operations. In the case 
of skilled labor, where proportionate declines have 
occurred, these changes have been relatively small. 
Occupations requiring little formal education, train- 
ing, or experience, such as helper or laborer, have 
been most adversely affected. 

Women employed by railroads 

Since the end of World War II, women have rep- 
resented about 6 percent of total railroad employ- 
ment and about three-fourths of them work in office 
occupations. Because the impact of technology and 
other changes on office employment has been less 
severe than on class I railroad employment gener- 
ally, and because of the increasing need for operat- 
ing data, employment prospects will continue to be 
relatively good for women. 

Minority group employment 

Employment prospects for minority group work- 
ers are improving. Shortages of employees in various 
technical fields are likely to continue, opening 
many opportunities for higher-level employment to 
qualified employees, including n .embers of minority 
groups. At present, Negroes and persons with Span- 
ish surnames make up a relatively small proportion 
of railroad employment and are found mainly in 
blue collar jobs (often as operatives or laborers) 
and in service occupations. 

Adjustment to technological change 

Adjustments to problems arising from technologi- 
cal change arc covered by an extension of some 
principles tnd provisions of the “Washington Agree- 
ments of 1936,” originally designed to protect em- 
ployees faced with layoff because of consolidation 
and coordination of facilities. Only since the 1950’s 
have specific provisions for such problems been in- 
cluded in nationwide contracts, notably in those 
covering nonoperating shoperaft and nonshoperaft 
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employees. These contracts include a number of 
protective provisions: advance notice of proposed 
technological change; moving allowances, and re- 
training rights and benefits. They include also var- 
ious guarantees of job security, like crew size regu- 
lations, transfer rights, limitations on subcontracting 



of work and provisions for shorter work periods; in- 
come maintenance plans; and unemployment and re- 
tirement benefits. Resolution of worker adjustment 
problems arising from technological and related 
changes may continue to be a key determinant in 
the railroad industry’s future development. 



O 

ERIC 






0 



